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circular canal, 859 
Electromagnetic emission sources in active nerve, 
482 

—— radiation, pulsed, possibility of nonthermal 
biological effects of, 970 


Electron density distribution of membrane, cal- 
culation of, and determination of phase angles 
of frog sciatic nerve by heavy atom labeling, 


116 

—— spin resonance of low spin ferric heme com- 
pounds, analysis of, 196 
Emission sources, electromagnetic, in active 
nerve, 482 
Enzyme kinetics, role of diffusion, 717 
Epigenetic dynamics, extended nonlinear, statis- 
tical mechanics for, 183 


Epithelial tissues, model for long time-constant 
transient voltage response to current in, 215 
Equilibrium constants of associating protein sys- 
tems, determination of, evaluation of molecu- 
lar weight (Mi/Mwapp) vs. concentration 
curves for linear and helical association, 563 
—— constants of associating protein systems, 
determination of, thermodynamic analysis of 
linear and helical association, 577 
Erythrocyte membrane, human, quantitative pre- 
dictions of noncarrier model for glucose trans- 
port across, 585 
Erythrocytes in capillary blood vessels, plug 
effect of, 80 
Escherichia coli, derepression kinetics of orni- 
thine transcarbamylase in, 911 
—— coli and phage T, chromosomes, compari- 
son of number of nucleotides per unit length 


in, 1154 
F 

Ferric heme compounds, low spin, analysis of 
electron spin resonance of, 196 
Fiber, nerve, interaction, mathematical study of, 
937 

Fibroblasts, mouse, in tissue culture, locomotion 
of, 980 
Field, constant-, exact solution, for simple 
membrane, 1149 
—— effect, dissociation, nonlinear electrical 
effects in lipid bilayer membranes, 172 
Fluorescence quencher in isolated chloroplasts, 
kinetics studies on, 1173 


Index to Subjects 


Frog sarcolemma, mechanical properties of, 462 
—— sciatic nerve, chemically treated, interpre- 
tation of X-ray diffraction intensities from, 
675 

—— sciatic nerve, determination of phase 
angles by heavy atom labeling and calculation 
of electron density distribution of membrane, 
116 

—— sciatic nerve, optimal conditions for obtain- 
ing unmodified small-angle diffraction data 
from, 101 
—— skeletal muscle, evidence from nuclear mag- 
netic resonance studies for bound sodium in, 


260 

—— skin, hyperpolarizing region of current- 

voltage curve in, 323 
G 

Glucagon, prediction of a-helices in, 293 


Glucose transport ‘across human red blood cell 
membrane, quantitative predictions of non- 


carrier model for, 585 
H 

Haxo and Blinks electrode, mathematical model, 

1189 


Heat denaiuration, rate of, enhancement by 
aromatic compounds of, contribution of aro- 
matic residue interactions to stability of myo- 


globin, 297 
HeLa cells, sulfhydryl and disulfide groups in, 
1011 


Helical and linear association, evaluation of 
molecular weight (Mi/Mvyapp) VS. Concentra- 
tion curves for, determination of equilibrium 
constants of associating protein systems, 563 

—— and linear association, thermodynamic 
analysis of, determination of equilibrium con- 


stants of associating protein systems, 577 
a-Helices in glucagon, prediction of, 293 
Heme compounds, low spin ferric, analysis of 

electron spin resonance of, 196 
Hemoglobin solution, nonequilibrium-facilitated 

oxygen transport in, 38 
Hemoproteins and their constituents, quantita- 

tive radiation effects in, 269 


Hyperpolarizing region of current-voltage curve 


in frog skin, 323 


I 


Ion distribution in living cells, cooperative inter- 
action between intracellular potassium and 
sodium ions, 519 

—— flows, interacting, in arbitrarily charged 
membrane, mass transfer in membrane, 1013 

——, small, and small molecule interactions with 
nucleic acids, cooperative aspects of, potas- 
sium-polyriboadenylic acid, polyribouridylic 
acid, 679 
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Ionic currents, individual, of squid axon mem- 
brane, direct and rapid description by ramp 
potential control, 799 

— — interactions between neural and non-neural 
membranes, theoretical examination of, 423 

Ions, sodium, in muscle, brain, and kidney, 
spin-echo nuclear magnetic resonance evidence 


for complexing of, 843 
Iron-wire model of nerve, Lillie’s, conduction 
mechanisms in, 818 
Irradiation, two forms of repair of DNA in 
mammalian cells following, 237 
——, X-, effects on DNA synthetic period in 
synchronized cells, 556 


——, X-, or ultraviolet light irradiation, damp- 
ening of DNA replication cycles after, 509 
Irreversible thermodynamics, rate equations at 
given length based on, phenomenological the- 
ory of muscular contraction, 137 


K 


Kidney, muscle, and brain, spin-echo nuclear 
magnetic resonance evidence for complexing 


of sodium ions in, 843 
Kinetic, electro-, model of transduction in semi- 
circular canal, 859 
Kinetics, bimolecular solution, role of diffusion, 
700 

——, derepression, of ornithine transcarbamy- 
lase in E. coli, 911 
——, enzyme, role of diffusion, 717 
—— studies on fluorescence quencher in isolated 
chloroplasts, 1173 

& 


Labeling, heavy atom, determination of phase 
angles of frog sciatic nerve by, and calculation 
of electron density distribution of membrane, 


116 
L-cells, mouse, synchronization by velocity sedi- 
mentation technique, 834 


Letters to the Editor, 293, 481, 482, 675, 1011, 
1121, 1122, 1125 

Lifshitz theory, general method of calculation of 
van der Waals forces based on, special char- 
acteristics of van der Waals forces in lipid- 
water systems, 646 
Light scattering, quasi-elastic, by diffusional 
fluctuations in RNase solutions, 20 
—— scattering, small-angle, of biological cells, 
theoretical considerations, 764 
——, ultraviolet, irradiation or X-irradiation, 
dampening of DNA replication cycles after, 
509 


Lillie’s iron-wire model of nerve, conduction 


mechanisms in, 818 
Limulus, retinula cell of, electrochemical model 

for depolarization by single photon, 1 
1214 


Linear and helical association, evaluation of 
molecular weight (Mi/Mwapp) VS. Concentra- 
tion curves for, determination of equilibrium 
constants of associating protein systems, 563 

—— and helical association, thermodynamic 
analysis of, determination of equilibrium con- 
stants of associating protein systems, 577 

—--, non-, electrical effects in lipid bilayer 
membranes, dissociation field effect, 172 

——, non-, epigenetic dynamics, extended, sta- 
tistical mechanics for, 183 

Lipid analogue and filter paper, model membrane 
composed of, studies of electric capacitance, 

728 

—— bilayer membrane stability, study using 

precise measurements of specific capacitance, 


1127 
—— bilayer membranes, nonlinear electrical 
effects in, dissociation field effect, 172 


Lipid-water systems, special characteristics of 
van der Waals forces in, and general method of 
calculation of van der Waals forces based on 
Lifshitz theory, 646 


M 


Magnetic, electro-, emission sources in the active 
nerve, 482 
——, electro-, pulsed radiation, possibility of 
nonthermal biological effects of, 970 
—— resonance, nuclear, spin-echo, evidence for 
complexing of sodium ions in muscle, brain, 
and kidney, 843 
—— resonance studies, nuclear, evidence for 
bound sodium in frog skeletal muscle, 260 
Mammalian cells following irradiation, two 
forms of repair of DNA in, 237 
—— cells, radiosensitivity of, effects of X-irradi- 
ation on DNA synthetic period in synchronized 


cells, 556 
—— chromosome, size of DNA in, structural 
subunits, 277 


Man, quantitative predictions of noncarrier 
model for glucose transport across red blood 


cell membrane, 585 
Markov, pseudo-, model for series of neuronal 
spike events, 773 
Mass transfer in cornea, interacting ion flows in 
arbitrarily charged membrane, 1013 
Mathematical model of Haxo and Blinks elec- 
trode, 1189 
—— study of nerve fiber interaction, 937 
Membrane, arbitrarily charged, interacting ion 
flows in, mass transfer in cornea, 1013 


——, human red blood cell, quantitative predic- 
tions of noncarrier model for glucose transport 
across, 585 

——, model, composed of filter paper and lipid 
analogue, studies of electric capacitance, 728 
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Membrane, myelin, X-ray diffraction of, deter- 
mination of phase angles of frog sciatic nerve 
by heavy atom labeling and calculation of elec- 
tron density distribution of membrane, 116 

——, myelin, X-ray diffraction of, optimal condi- 
tions for obtaining unmodified small-angle 
diffraction data from frog sciatic nerve, 101 

——, simple, exact constant-field solution for, 

1149 

——, squid axon, individual ionic currents of, 
direct and rapid description by ramp potential 
control, 799 

—— stability, lipid bilayer, study using precise 
measurements of specific capacitance, 1127 

Membranes, excitable, dipole model for negative 


steady-state resistance in, 1029 
——,, lipid bilayer, nonlinear electrical effects in, 
dissociation field effect, 172 
——, neural and non-neural, theoretical exami- 
nation of ionic interactions between, 423 
——, plasticized nonporous, peculiarities of 
water transport through, 901 
——., sphingomyelin bilayer, electrical character- 
istics of, 1084 


——, studies of electric capacitance of, model 
membrane composed of filter paper and lipid 
analogue, 728 

Metabolism, relation to electrical properties of 
cell, with sodium-potassium exchange pump, 
theory, 246 


Mitochondria, spin-labeled Neurospora, 618 
Mitotic cycle, density invariance of cultured 
Chinese hamster cells with stage of, 630 
Model, dipole, for negative steady-state resistance 
in excitable membranes, 1029 
——, dipcle, and nerve radiation, 1125 


——, electrochemical, for depolarization of 
retinula cell of Limulus by single photon, 1 
——, electrokinetic, of transduction in semicir- 
cular canal, 859 
—— for long time-constant transient voltage re- 
sponse to current in epithelial tissues, 215 
——, mathematical, of Haxo and Blinks elec- 
trode, 1189 
—— membrane composed of filter paper and 
lipid analogue, studies of electric capacitance, 
728 

——, noncarrier, for glucose transport across 
human red blood cell membrane, quantitative 


predictions of, 585 
—— of nerve, Lillie’s iron-wire, conduction 
mechanisms in, ; 818 
——, physical, for muscular behavior, 539 
——, pseudo-Markov, for series of neuronal 
spike events, 773 


Models, two, for test of sodium inactivation, 610 
Molecular weight (Mi/Mwapp) VS. concentration 
curves, evaluation for linear and helical asso- 
ciation, determination of equilibrium constants 
of associating protein systems, 563 


Index to Subjects 


Molecule, small, and small ion interactions with 
nucleic acids, cooperative aspects of, potas- 
sium-polyriboadenylic acid, polyribouridylic 


acid, 679 
Motoneuron parameters, electrical measure- 
ments of, 55 


Muscle, brain, and kidney, spin-echo nuclear 
magnetic resonance evidence for complexing 


of sodium ions in, 843 
—— cells, cardiac, two abutting, potential in gap 
between, closed solution, 1076 


——, frog skeletal, evidence from nuclear mag- 
netic resonance studies for bound sodium in, 


260 
——, positronium formation in, investigation of 
structure of cell water, 316 


Muscular behavior, physical model for, 539 
—— contraction, phenomenological theory of, 
generalized length variations, 155 
—— contraction, phenomenological theory of, 
rate equations at given length based on irre- 
versible thermodynamics, 137 
Myelin lattice, one-dimensional, symmetry con- 
siderations in, 1121 
—— lattice, one-dimensional, symmetry consid- 
erations in, reply to 1122 
—— membrane, X-ray diffraction of, determina- 
tion of phase angles of frog sciatic nerve by 
heavy atom labeling and calculation of electron 
density distribution of membrane, 116 
—— membrane, X-ray diffraction of, optimal 
conditions for obtaining unmodified small- 
angle diffraction data from frog sciatic nerve, 
101 

Myoglobin, contribution of aromatic residue 
interactions to stability of, enhancement by 
aromatic compounds of rate of heat denatura- 


tion, 297 
N 

Necrotaxis, theory of, 958 

Nerve, active, electromagnetic emission sources 

in, 482 

—— fiber interaction, mathematical study of, 

937 


——,, frog sciatic, chemically treated, interpreta- 
tion of X-ray diffraction intensities from, 675 
——., frog sciatic, determination of phase angles 
by heavy atom labeling and calculation of elec- 
tron density distribution of membrane, 116 
——,, frog sciatic, optimal conditions for obtain- 
ing unmodified small-angle diffraction data 
from, 101 
——, Lillie’s iron-wire model of, conduction 
mechanisms in, 818 
—— radiation and dipole model, 1125 
Neural and non-neural membranes, theoretical 
examination of ionic interactions between, 
423 
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Neuronal spike events, pseudo-Markov model 


for series of, 773 
Neurons, sensory, transmission of information 
through, 745 
——,, statistical signs of synaptic interaction in, 
876 

Neurospora mitochondria, spin-labeled, 618 


Nuclear magnetic resonance, spin-echo, evidence 
for complexing of sodium ions in muscle, 


brain, and kidney, 843 
—— magnetic resonance studies, evidence for 
bound sodium in frog skeletal muscle, 260 


Nuclease, ribo-, solutions, quasi-elastic light 
scattering by diffusional fluctuations in, 20 
Nucleic acid, deoxyribo-, replication cycles, 
dampening of, after X-irradiation or ultraviolet 


light irradiation, 509 
—— acid, deoxyribo-, size of, in mammalian 
chromosome, structural subunits, 277 


—— acid, deoxyribo-, synthetic period in syn- 
chronized cells, effects of X-irradiation on, 


556 
—— acid, deoxyribo-, two forms of repair in 
mammalian cells following’ irradiation, 237 


—— acids, constituents of, and singlet oxygen, 
reactions between, importance of reactions in 
photodynamic processes, 305 

—— acids, cooperative aspects of small ion, 
small molecule interactions with, potassium- 
polyriboadenylic acid, polyribouridylic acid, 

679 

Nucleotides per unit length in E. coli and phage 

Ts chromosomes, comparison of number of, 


1154 

oO 
Ornithine transcarbamylase in E. coli, derepres- 
sion kinetics of, 911 


Oxygen, singlet, and constituents of nucleic acids, 
reactions between, importance of reactions in 


photodynamic processes, 305 
—— transport, nonequilibrium-facilitated, in 
hemoglobin solution, 38 

P 
Particles, sizing with Coulter counter, 74 


Phage. See Bacteriophage. 

Phase angles of frog sciatic nerve, determination 
by heavy atom labeling and calculation of 
electron density distribution of membrane, 116 

Phenomenological theory of muscular contrac- 
tion, generalized length variations, 155 

—— theory of muscular contraction, rate equa- 
tions at given length based on irreversible 
thermodynamics, 137 

Phosphate derivatives, cysteamine, intracellular 
transport and distribution of, 994 

Phospholipid vesicles, electrical properties of, 

1102 
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Photocurrent and dark current in retinal rods, 
380 

Photodynamic processes, importance of reactions 
in, reactions between singlet oxygen and con- 
stituents of nucleic acids, 305 
Photon, single, electrochemical model for de- 
polarization of retinula cell of Limulus by, 1 


Physical model for muscular behavior, 539 
Pigments, biological, studied by single specimen 
derivative spectrophotometry, 445 
Pitts, proposed new unit, 481 
Plasticized nonporous membranes, peculiarities 
of water transport through, 901 
Plug effect of erythrocytes in capillary blood 
vessels, 80 


Polyriboadenylic acid, potassium-, polyribouri- 
dylic acid, cooperative aspects of small ion, 
small molecule interactions with nucleic acids, 

679 

Polyribouridylic acid, potassium-polyriboade- 
nylic acid, cooperative aspects of small ion, 
small molecule interactions with nucleic acids, 

679 

Porous, non-, plasticized membranes, peculiari- 
ties of water transport through, 901 

Positronium formation in muscle, investigation 
of structure of cell water, 316 

Potassium, sodium-, exchange pump, relation of 
metabolism to electrical properties of cell, 


theory, 246 
Potassium and sodium ions, intracellular, coop- 
erative interaction between, 519 


Potassium-polyriboadenylic acid, polyribouri- 
dylic acid, cooperative aspects of small ion, 
small molecule interactions with nucleic acids, 


679 
Potential in gap between two abutting cardiac 
muscle cells, closed solution, 1076 


——, ramp, control, direct and rapid description 
of individual ionic currents of squid axon mem- 
brane by, 799 

Protein systems, associating, determination of 
equilibrium constants of, evaluation of molec- 
ular weight (Mi/Mvyapp) vs. concentration 
curves for linear and helical association, 563 

—— ‘systems, associating, determination of 
equilibrium constants of, thermodynamic 
analysis of linear and helical association, 577 

Pump, sodium-potassium exchange, relation of 
metabolism to electrical properties of cell, 
theory, 246 


Q 


Quencher, fluorescence, in isolated chloroplasts, 
kinetic studies on, 1173 


R 


Radiation effects, quantitative, in hemoproteins 
and their constituents, 269 
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Radiation, nerve, and dipole model, 1125 
——, pulsed electromagnetic, possibility of non- 
thermal biological effects of, 970 
Radiosensitivity of mammalian cells, effects of 
X-irradiation on DNA synthetic period in 
synchronized cells, 556 
Ramp potential control, direct and rapid de- 
scription of individual ionic currents of squid 
axon membrane by, 799 
Replication cycles, DNA, dampening of, after 
X-irradiation or ultraviolet light irradiation, 
509 

Resonance, electron spin, of low spin ferric 
heme compounds, analysis of, 196 
——, nuclear magnetic, spin-echo, evidence for 
complexing of sodium ions in muscle, brain, 
and kidney, 843 
—— studies, nuclear magnetic, evidence for 
bound sodium in frog skeletal muscle, 260 
Retinal rods, dark current and photocurrent in, 
380 

Retinula cell of Limulus, electrochemical model 
for depolarization by single photon, 1 
Ribonuclease solutions, quasi-elastic light scat- 
tering by diffusional fluctuations in, 20 
Ribonucleic acid, deoxy-, replication cycles, 
dampening of, after X-irradiation or ultra- 
violet light irradiation, 509 
—— acid, deoxy-, size of, in mammalian chromo- 
some, structural subunits, 277 
—— acid, deoxy-, synthetic period in synchro- 
nized cells, effects of X-irradiation on, 556 
—— acid, deoxy-, two forms of repair in mam- 
malian cells following irradiation, 237 
Roentgen ray diffraction intensities from chem- 
ically treated frog sciatic nerve, on interpreta- 
tion of, 675 
—— ray diffraction of myelin membrane, deter- 
mination of phase angles of frog sciatic nerve 
by heavy atom labeling and calculation of elec- 
tron density distribution of membrane, 116 
—— ray diffraction of myelin membrane, opti- 
mal conditions for obtaining unmodified 
small-angle diffraction data from frog sciatic 
nerve, 101 
—— ray irradiation, effects on DNA synthetic 
period in synchronized cells, 556 
—— ray irradiation or ultraviolet light irradia- 
tion, dampening of DNA replication cycles 
after, 509 


Ss 


Sarcolemma, frog, mechanical properties of, 462 
Sciatic nerve, frog, chemically treated, interpre- 
tation of X-ray diffraction intensities from, 
675 

——- nerve, frog, determination of phase angles 
by heavy atom labeling and calculation of 
electron density distribution of membrane, 
116 


Index to Subjects 


Sciatic nerve, frog, optimal conditions for obtain- 
ing unmodified small-angle diffraction data 
from, 101 

Sedimentation technique, velocity, synchroniza- 


tion of mouse L-cells by, 834 
Semicircular canal, electrokinetic model of 
transduction in, 859 


Sensory neurons, transmission of information 
through, 745 
Sizing particles with Coulter counter, 74 
Skeletal muscle, frog, evidence from nuclear 
magnetic resonance studies for bound sodium 
in, 260 
Skin, frog, hyperpolarizing region of current- 
voltage curve in, 323 
Sodium, bound, in frog skeletal muscle, evidence 
from nuclear magnetic resonance studies for, 
260 
—— inactivation, test of two models, 610 
—— ions in muscle, brain, and kidney, spin-echo 
nuclear magnetic resonance evidence for com- 
plexing of, 843 
—— and potassium ions, intracellular, coopera- 
tive interaction between, 519 
Sodium-potassium exchange pump, relation of 
metabolism to electrical properties of cell, 
theory, 246 
Spectrophotometry, single specimen derivative, 
study of biological pigments by, 445 
Sphingomyelin bilayer membranes, electrical 
characteristics of, 1084 
Spike events, neuronal, pseudo-Markov model 
for series of, 773 
Spin resonance, electron. of low spin ferric 
heme compounds, analysis of, 196 
Spin-echo nuclear magnetic resonance evidence 
for complexing of sodium ions in muscle, 
brain, and kidney, 843 
Spin-labeled Neurospora mitochondria, 618 
Squid axon membrane, individual ionic currents 
of, direct and rapid description by ramp poten- 
tial control, 799 
Statistical mechanics for extended nonlinear epi- 
genetic dynamics, 183 
Steady-state resistance, negative, in excitable 
membranes, dipole model for, 1029 
Stress distribution in canine left ventricle during 
diastole and systole, 345 
Sulfhydryl and disulfide groups in HeLa cells, 
1011 
Symmetry considerations in one-dimensional 
myelin lattice, 1121 
—— considerations in one-dimensional myelin 
lattice, reply to, 1122 
Synaptic interaction in neurons, statistical signs 
of, 876 
Synthetic period of DNA in synchronized cells, 
effects of X-irradiation on, 556 
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Temperature-dependent van der Waals forces, 
664 

Thermal, non-, biological effects of pulsed elec- 
tromagnetic radiation, possibility of, 970 
Thermodynamic analysis of linear and helical 
association, determination of equilibrium 
constants of associating protein systems, 577 
Thermodynamics, irreversible, rate equations at 
given length based on, phenomenological the- 
ory of muscular contraction, 137 
Time-constant transient voltage response, long, 
to current in epithelial tissues, model for, 215 
Tissue culture, locomotion of mouse fibroblasts 
in, 980 
Tissues, epithelial, model for long time-constant 
transient voltage response to current in, 215 
Transcarbamylase, ornithine, in E. coli, derepres- 
sion kinetics of, 911 
Transduction in semicircular canal, electrokinetic 
model of, 859 
Transport, glucose, across human red blood cell 
membrane, quantitative predictions of non- 
carrier model for, 585 
——, intracellular, and distribution of cysteamine 
phosphate derivatives, 994 
——., nonequilibrium-facilitated oxygen, in hemo- 
globin solution, 38 
——, water, through plasticized nonporous mem- 
branes, peculiarities of, 901 


U 


Ultraviolet inactivation dichroic ratio of oriented 
fd bacteriophage, 413 
—— light irradiation or X-irradiation, dampen- 
ing of DNA replication cycles after, 


Unit, proposed new, pitts, 481 
Uridylic acid, polyribo-, potassium-polyribo- 
adenylic acid, cooperative aspects of small 
ion, small molecule interactions with nucleic 
acids, 679 


Vv 


van der Waals forces, special characteristics in 
lipid-water systems and general method of cal- 
culation based on Lifshitz theory, 646 
—— forces, temperature-dependent, 664 
Velocity sedimentation technique, synchroniza- 
tion of mouse L-cells by, 834 
Ventricle, canine left, during diastole and systole, 
stress distribution in, 345 
Voltage, current-, curve in frog skin, hyperpolar- 
izing region of, 323 
—— response, long time-constant transient, to 
current in epithelial tissues, model for, 215 


W 


Water, cell, investigation of structure, positro- 
nium formation in muscle, 316 
——, lipid-, systems, special characteristics of 
van der Waals forces in, and general method of 
calculation of van der Waals forces based on 
Lifshitz theory, 646 
— transport through plasticized nonporous 
membranes, peculiarities of, 901 


X 


509 X-ray. See Roentgen ray. 
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